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[m^^ 11 O V P N (Optical Virtual Private Network) j!jnA^<^^— 9" 

y ^--r y VKX ^ijy'^v >^LTHfrfaovPNtc$5j^-t-^#^t. 
mtiovpj<i:^^hmm^fi^mmm~<Dm^y*—^y hi>zx ^ij-/^^) 

^i\^tz\%^^mUW>-'(D\%^y --^ V WzTijy""^') >^~LTgrfS-x-Hf^g 
XzU^-t^^^t 
^ # X. fc i ^: ^ 1 1" >5) O V P N V T- A o 

\zx^ ji-^ ^ #fi-r ^ #s X. /iif 1 ffifco ovpNv;^xAo 

[l**:^4l OVPNSnA^<7)^--4f-^gtcM$tL/ilx^-V 1 <7)^-Ojt 

m^<Dm^j:^tismm-'<DiE^y ^--^y h izictmLxmmmi'fhfifzovp nm 
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^fix. i: O V P N#»^®o 

[1*^:^5] HufSOVPNtc$S^t-^^^(i. HuIB^z:<7)^t-^-7 --7 y h 

[0 0 0 1 1 

^^mit. VPN(Virtual Private Network) Ml" "^JV^V-T^ 
;t- -;/ V'y-^Kisif^m^^J^l'^^ Hf-^^ilXWnTtg'e^-?. l/-r-V 1 VPN^O 
VPN(0ptical Virtual Private Network) i:P?{itL>E> V P NUMI" -So 
[0 0 0 2] 
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U~^i:mmLX\^^^Xo^j:miM^^—^^iZ^^^i-^-^-'^^'^^$)^o Ell 5(± 

^ JX-^f■;6m'^,^T-OVPN^«^-t'2>^'^^C. «.P^t^^llffll^2 3-2 5 ^ 

"TOit-^n, 7lcllffll7^2 3-2 5 {i. Tt^nxn^.^:^ (J^JlTTii. O 

XC<!:ia-r) 1 0~ 1 2 tcJ:oTi^^^tL>2)o OXC10~12(i> OV 

PN^ijt^^^i 3-1 5-^^hmnmmm^i-6i<zX'oxm^^ti^o ovpn 
^■r^oxci 0-1 2(D—um'^(om\n^^-^m=i^^^i\zLx\^^^c. 

[0 0 0 3] 

. SDH/SONET^, OTN (Opt ical Transport Network) h ^ ^XW^i)^^ 

^^'^ifil^^^M-^ (^Jx.(i\ PDH. Ethernet (^^^M) .Gigabit E 
thernet. Fiber channel. SDH/SONET. OTN^) ^(7)APtrSD 
H/'SONET<^/^•>?.^>r n- K\ ^^vMiOTNO^^^^;!/ (OCh) 

^ v^)vm^^ Y^y:^^rvyY\>ziiim-^^m.-m^^^\^x\^^:ho 

[0 0 0 4] 

3E|^:^<7)^MT^^>'^t: (±. Gigabit Ethernet ^: Fiber channel t v^o fc. — 
[0 0 0 5] 

L7t:;6^^oT. O V P N ^iizEO-ft-^'^mtf^fflv^rm^ L/::^^^;. OVPN 
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[0 0 0 6] 

>ltlJj^ 11:$:. Lil't' "O p t i c a 1 V P N-i^- Hy^coJl^" 2 0 0 
2>fg^yHtJi-r ^:^#S B - 6 - 4 
[0 0 0 7] 

L J: 9 i- ^ i^Sl 

V P N ^ - "ifTbm^ L7tv^tv>9^^t^*tL-r{±. -g-^^-m^O^^- X. ^ 7 T 
[0 0 0 8] 

i: 3&5^ # ^ O V P N =^ lltt 1" ^ i ^ * @ eti 1 1" ^ o 
[0 0 0 9] 

^^mXii. O VPN<7)^-Hf7i»^\ ^'Oct 9 ^l^-r-V lffi-^=^OVPNti^ic 
L V ^ CO O V P N * ^ V Mi O V P N V -r A pT 1 1" *!) 

<7)tlM4p|^^fflv-^^:<i:^^— C>#i![^ LTv>.2>o ^JfPIt^ O V P N J^-^f tcjf #t 

[0 0 10] 

^ o V p N izm^mnm ^ o 
[0011] 
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-2) o 

[0 0 12] 

1 4 ^#BSLTM^m^0>q-r^o HI 1 3 (i -V 1 ^-^ J/ h 7-^0 h.ifnv?^^ 
-rmt'^^o mi 4(iP^-Y3;T^-7 VU-^tU-i^l^^y Y"?-^ t<Dhyi-°u 

-r-+h^^-7 h^lx-A-tr^^o lx^^2^-7 hU-^ii. mx.i^. SDH 
-e^b'i>5{>^ < 1-'2)/;a6ti4^i8&-r'i)o HIl 31^^1-1^^ 

l^y h 7-^0 h >-i^°n y ^ ~ Kl-=t J9 

[0 0 13] 

U^'Vl^y Y^-^oy^'^y i7^~z^^^y t LX(r>U4^'3^y V 

y\iZi.'oXT~'^^^m^^'^t>il^o 

[0 0 14] 

y^^ti, mmn<D)\^~i$^ tXU^ ^ 3 ^^y ^iT:m^*t:ho lx^^3^- 

•7 h 7-^<7)^^tijo;l--i5'ST'ilJiiL/i'ff-^{±. ZZ.XtfzUyf^' iyu-J>. 

[0 0 15] 
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[0 0 161 

XXfv-'ijy'-t') y^r-t^^LtimW^t-r^o tc^, OVPN(iMmatJlcL 1 h9 
h7-^^{iip^^-7h7-^ -e^ ;i. I p -7 b 7 - ^ -e2btL(i\ ^m<^)^- 

xm%'kmi)^if^Zt:fy^X^^o ^tlKX^. OVPNF«3COf^^?»^iSi6^ 
[0 0 171 

^ ^ i;. S^^m^-e ^ ^J-ftJfS^il-^ i .h J: M-^ft ^ g tci^^-r a C i: ^6^^ 
-e^^OVPN^ Ultl- 'Si.!: § ^ o 
[0 0 181 

i-^:b*>. :$:||0^co^-<7)m-'^JiOVPNv;^xAT-^oT. :^l&0^<7)#mi: 
OVPNJPA#<7)jL--if^atcMffl$;}X7t:V-f -V 1 <7)||— o>fi-^ 
•7:i---x'y b tHiiieO VPNtcMffl^^XT^cl^^-^' 1 X 'O ±itly ^ 

yt—^yhti:mmz^m-r^^mimx.. mmmmz^^-t^^mi. mm. 
(7)m^j:^mum-<7)m-^-y^—^y hizKmLxmmmhn. mtm:s.^z^m 

m~<Dm-^yt--7y VKX ^:^y'^V y^LXmUOVP-Nlz^m-r^^^t 

. muoy p'^^^^Mtii^iti^mt^m~(7)m-^y yi- —7 y vkx o ^^-z-tv >y 
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[0 0 19] 

[0 0 2 0] 
[0 0 2 1 ] 

P Nm#<7)Jx-^f^g^ilX#i-;6 O V P N$!-^^gtr^;2»o 
[0 0 2 2] 

-^■7*--v'-7 h ^mU^r.(Dm-^y ^ -y hKXio y^LXmMlOV 

p N {z$m-t h t . mils ovpNTj/^ibitm^tt^ H« f fiH- <7)jf 7 ^ - -7 -7 
Y\,zx.y)ij-:r^^)y v^ixfzm^'km%zm—<om^y it—^-y v izrti y'-t v y 

y\^xmZ::i--^^mzU^-^h^^h^mk.tzh^h\iZ^^^ 
[0 0 2 3 J 
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[0 0 2 4] 

O VPNSPA#<7)ji.--if^SlciSffl$tL/iW-r-V 1 oil— <^>fS#-7;i---7 h t 
-2) o 

[0 0 2 5] 

^mzx^. oYP^^m^m.i>zmtmmz^m-r^^^im^^£^mi}^^j:< 

[0 0 2 61 

:$:||B^ (7) ^ Eg (7)11,.^^ (i , ;2^|§HJ OOVPNvXT-A^T^jtiOVPN ll-^^S S 
[0 0 2 7] 

(m-mmm) 

i<im^'^wLm-r^fzif)<Dmx$)^o 1112 ti-r — 9--7^-Ai3j:z/sDH-7 v-a 

^ I P^^T'-tMbisit^'I PT-*:^y-tMl:1-'5.)|:^?5ii^^1-iEl-e^>&o US fi-r- 
HfT l^- Aio J: t/S DH "7 W-i. ^MP L S :*^°-tMl:i3 it/MP L S 7";^-7°-t 

>'Hi:i"'i)t'tiJii^^-riatr^>i>o m4iim-mmm<Dovp-N^mmw: (-e-02) 

2 0-1. 21-1 <b^TO^-^f 20-2. 21-2 ^(Dm-^"^^B 

m^fi^M^7f^Lx\^^^:^K mn^^z^M:fji°i^i>in^-^^i^^^fi 

6 0. ^i^n;^3^-.^ h^«5 Oisitf? 0 {i-e-tL-e'tt|W|— «^O^a-e*) 19 . 
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S4 0. 5fe^n>c.3^-.i? h^S5 0 tcov^TiJ^BJL. OVPNU-j^^MS 0> m 
[0 0 2 8] 

1 <^)^— <^M-^7;j---V7 h tHUKOVPNtligffl^ttfjW^^ 1 J: y)±ilL 
]y4 ^(Dm^(7)m^y ^i---^ y V t ^ffi5:t;^l^-r'2>*:7'-t >; y^'US 5.3 6 
. 8 5. 8 6 ^Hx.. ;^7°-t'J >^*S^3 5. 3 6. 8 5. 8 6 (i. ^iJcOM^^-l) 
^—^ y V izMl^^Lxm^m^fhfifz O V P NJPA^O^— <f 
^M2 0-l. 21-1. 22-1. 20-2. 2 1 - 2 ^J|X#L. 7°-t 'j > 
i^"g|53 5. 3 6. 8 5. 8 6 ^g^Mrttllix.. ^ y°-t ij > 3 5 . 3 6. 8 
5. 8 6 ti. ^-^f^a2 0 - 1 . 2 1-n!}^h^ii;,^ti^mU^—<Dm-^y^ 

V > i^' $ tLf^jf-^ ^ HU fS^ — <7) 7 - T-';^7 7'-b > L T^- ^ 

e2 0-2. 2 l-2iz^miri>t^^l<zhi>o 
[0 0 2 9] 

SDuyu-AidXzf^ ~-^yu~A^M^zt^o tfz. 0VPN75^^fflv^<2> v-f 

■V 1 J: '0±iiLly^^r(Dm^(Dm-^y^—^y h tLXl P/^°^ ■y h^^vMiMP 

^-r>2>;i— ^ 3 8. 8 8 5:fix.^o 
[0 0 3 01 

EI 1 -e(±. — j^ti^--if^S 20-1. 21-1. 22-1 L. 'flfe^tc 

3 5. 3 6 fi. mmyt^^ y^3 2 <DJ.—^'mW:2 0-1. 21-1. 22-1 

tn\^i-hm'D^°- vi^zmfhth;bo ^tii^zx^^ it:^^ y^z 2(D^^m^m- 

[0 0 3 1 1 
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^;|>v>{i, 1114 tc^l-ct^H. —^lCJi--9-'^a2 0- 1. 2 1 - 1. 2 2- 

X.. 7°-b > ^^'$15 3 5 . 3 6 {±. ^f^Tfe;^ ^ -7 5^ 3 2 0:x--if 2 0-1. 
2 1-1. 2 2-1 tM^ir^moyi-'- h izmt hn^O^mH^tliiMmity^^ 
•7^32 OJL-Hf^a 20-1. 21-1. 22-1 ^i\m-irhm<7)^'- V 

-^3 8 i^mLxmm-t^o 

[0 0 3 2] 

in 1 <7)7fc>=^ -i y f^ee«!i-e(i. -r -7 ^ 3 2 x ti y-t > 3 5 

^ Y 5 0 <Dm%yL^^^€^^ tf£^ ^i)^. El 4 CO J: ^ :^ 'J > 
35. 36i:7fe^^-7^32 i: ^^^1"^ C: ^ J: i9 . ^^n;^^^^.^ h^a5 
0 <DSI^^^^^ <!: -r ^ ^ ^ <i> o 
[0 0 3 3] 

TfeX^ -7^3 2 0®iE*^lg(i. mM<r>^^\\X7nLX^ho ^— if^g2 0- 1 
(i. fi 7°-t ij > ^'a^ 3 5 ^ii^ L. 2 \ - Utijy"^'-} > ^-'gR 3 6^ 

i^m^^fi^o myj^n^-r^^j-mtLxii^ mmm(7)mmm^^Lxyt::^^ y 
^ummms 1 iz^hfifzwm^^^'^mm(7)^^^ y^mmmws i i>ztmm-r 

-'if^^h<Dwm^MKLfz:A^'oX. u^^ri Yyy7.^ru> hmmm-^m^^ 

[0 0 3 4] 

^;?;7°-t'; >i5''gB3 5. 3 6 {i. -ett-e;jxM^'2>#-^-7 ^ -"^ -7 h c^:^ "j'-t 'j 
•7 htc^l^^f '5):^':^-fe'; V^^'glSS 5.3 6 ^^;^-f iy^3 2 «9 J: 

[0 0 3 5] 
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<DMc^mi^<^^^XUmir^o HI 2 <7)0ijT'(±. y'-t 'J > 3 5 . 3 6 ti I P 

o^/^-Cl^^.0Ji- ^ s o N E T -e ^ iBl^l^rai" 'I. ^ <!: t&^-T^ i -2) o 
[0 0 3 6] 

o vPNtc I -7 h "7 - ^ -^m^^ hnx\^^^m^^zii. ^-■if^fi2 0 - 1 

tfzlt2 1 - 1 /i^ibO VPNll-5re^tt3 0 lC31ttl ^ ti/z Ix 1 7U-A(i. 
7°-t 'J > iJ^'SB 3 5 . 3 6trl P^-;/ ^"/i>Mt-§-^n-2>o ^titzjit), :;^7°-b';>^' 
g|53 5-e(i. -r--9->'^-Atri P^-;/y^#-^i-^^:htzi f}, -^--^-yi^- 
M.^ I P^^^ y YX-iJ-f-tV >yir^o tfz. iJ-f^Vy^^U3 6Xit^ SDH 
■7P-Am P/^°^■7 h ^#-^1--?)^ t tlJ: 19. SDH-71x-A^I Py^^y h 
X:fyy°-t^) yirt^o ^iti^co I P/n°^ y h {i^M^tLT;!/- ^ 3 8 

^^I'-iS^ 8 8 ^K^II^tL^o ;w-^57 8 8-e(±. I P-^ y yjci i9 55^^«»):^tt 
=&i3. hyy:^^ruy vrnmi^mt LT(i. ;v-^5' 3 87^-^ 8 8 

^ o 

[0 0 3 7] 

i-J;9t^. OM-^"7>i---y' y h --9- 7 A ^5 J: ?7S D H 7 A "C^) 

3 5-C{i. ^--^yU-AiZSh im^yr^kH^-t^^tl^zX^^ -f-+h7P 
-A^MP L S 7 V-A-e:^7 7°-fe'; >i/t"'5)o ;^ y'-t 'j > 3 6 -Cii. 

SDH7W-At;Sh i m-^y iJ^=^#-§-1-^ii:lcJ: J?. SDH-7P-A^MP 
L S -7 ^-AT*;^7 7'-fe'; ^^'"i-^o ^fbt;. ^tLib<^)MP L S 7 P-A{i#m^ 
tLT;^-^ 3 8)6^ lb 8 8 l<z$im^ti^o 8 8-e(i. s h i m^y V 

ISffllt^^: LT{i. 3 8;6-'b 8 8 K^M^tifzUF L S 7 l/-A=^^iiT- 
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[0 0 3 81 

Sfc. OVPN^&^^OVPNl^^^es 0 Km^^iCifz I P^^°^ 7 h tfctiM 
P L S 7 8 8 liJ: l P/n'^^^ y YttzitMY" LSy]y~ 

^f^ic. :^ 7°-b >; > ^'$15 8 5 . 8 6-ei P/^'^•y h^TtfiMP 

tt2 0 - 2 t ;'s:{±2 1 - 2 ^zm^'^i^^o 
[0 0 3 9] 

OVPNrt<7){t-^|Ei2|^^S>fb^fflV>-C5?(j^^<^f 9 -iiT^^^-el^^ovp 
N =^^mi~'S i t -h^X ^ ^ o 
[0 0 4 0] 

T I P:*7'-tMl:-f 'S^?£*^1-|iI-e^;s.o Iil7(i— o<7)SDH-7i/-A^^i5: 

K^mLXMP L S:^-7°-b;w^bi-^^^y£^^-r[ltr^^o El 8 {i^i:|l»!l<^0 

vPN$l-^^g (^<7)2) ^M0>gi-^/ii6<7)ii-e^^o ^z:^Mfy-e{±. sdh 

<7)M*fflv>>i,5{>ss DH(±S 0NET-e^)oT^(WI1tt^l^B.^^'2)i t^^^-ei^o ^ 
— ll*fe^Jtr(±. HIS t^^i-i; 9 WJ^^«4 0 trj: ^)^i>'n>;3^i^ h^g 

5 0 (Dif^mx^ ^ fi. m.^^.m t-v^-vi y yy^^ruy h mmmm tLX(D 

OTN^lf\-LfzOVPN:^mm^ti^o lfi$lJt«^e 4 0 (i. ^».'^.(7)a-- 

^f^S2 0-l. 2 1-1> 2 2 - 1 i,z2ii)m'Mir^:it^^X^^o 
[0 0 4 1 1 

MtmiflPr-^-:/-t)Uit^m:X$)^o u-^^ lyu-AtLXit. SDH7 
V-A-e^^o ^-•9-'^ffi2 0-1 ;6-<bOVPN*l-^^«3 0 tC:gim ^ U-^ 
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tiA^} #tL^i/^t#^t;(±. ^m^fiS 9 J; ^) S DH-7 lx-A^;^li§:^;5^#JLT 
o iz-r-v 1 y^y7.^yvy h^^fflH^i: lt{±. 3 8;*-^ 8 8 ic 

#fi;^tL/2 I Vn^ 'j \ t^'Oi ^ ta^ y h 7 - ^fflv^^ CI i: 

^-e^^o ^HWU-efiOTN^fflv^fco L/c75^^oT. I P y h (i $ ^ O 

o 

[0 0 4 2] 

tfc. 0VPN;i>^^0VPNl^i^^g8 Otc^m^tLfcI P/N°^-7 ;^ 7° 

-tU >^*^8 5-ei P^-y ^";6^^l3l«9^i'$tL, ^-M^g 8 9 tc J: 0 mifc<^ 

SDH-7^-A7{)-ib— o<7) SDH -7 1^- A^&^'^X^tLJi— If ^S2 0 - 2 tc^iltb 

[0 0 4 31 

111 7<7)fli-e(i. 1115. 1118 li^1-:^?-7°-lr'; >i>*^3 5i3J:t/3 6 (iMP L Sp^ 
T'-bMbiJctJ/MP L ST";^7 7°-feMb^E-e^^o V^-V 1 7 1^- A LT(i. 
SDH-7l/-A-e*^o ^3.— if^g2 0- 1 >&^'bOVPN*^^^a3 OtC^m^ 

P L S -7 P-AtC;?7 7°-t >i>*$^'i>o Cl^OtiH, S D H "7 A;$s^-'0<7)M 
PL S7^-A7n-lcA«9 i^x^v^J^'^tc(i, #m^M3 9tcJ;J9SDH71/ 
~J-^'kmkV^%%\.xmM.(DiJ-f^') y^Wi 5 m: ^Jltl^OMP L S 7V-A 
7n-ic:^7°-b'; >i>*-t'2)o mfii L/z J: d \ h^>X^TW> 

MlfflHiai: L-r(i> 3 8^^"^ 8 8 Ic^-m^tt/cMP L S 7 P-A^$Eil| 

<!f <7) J; 9 ^ ^-^ h7-i5'4>fflv^^ii:^T-§^o :$:^]5&^?ijr(iOTN 
^fflv>/io LfcT^^'oT. MP L S 71/-A(i^ ^iiOTUT':^;^-^'; V^'^tLT 

[0 0 4 4] 

^/c. OVPN;i^ibOVPN$l-'^^fi8 0 l^iUm^tt/iMP L S 7 
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:^ y-t U ^^iJ'-gB 8 5 S h i y ^i)m, *) ^'i-^ tt. ^ h ^MMW 8 9 <t 
^)=^i5:<7)SDH-7lx-A;&-ib— 0<^SDH7 1/-A7&^'^S7C?tt^-^f^g2 0- 

[0 0 4 5] 

tTt:. S:A;^M-^-t:-^^*J$Si5|1-^-i:t;J: ^)^t-^ft^gS^;iS^1-'i)- 
^: T&^^-e § ^ o V p N ^ ^la-r ^ <^ <!: -i> o 

[0 0 4 6] 

^H^M^iJ ^1219^3 J; (7^121 1 0 ^m^.LXmmir [2 9 ii^=ll»0(7)O V 
PN|^iS^S^|Ji^-t-^/::i6<7)(l|-e^).2)o HI 0(i||H^ife^J<7)OVPN|l-)^^ 

PNll-^^S<7)«^{i|lI9i3J:t/|iI 1 0 ti^fct o t^^^J^^^b^ ttT^^^ tt. 
[0 0 4 7] 

#fi^g 3 9 kt^m.m%m.-^^i^]tLX7.)V~m3. tL. ii -f^ > 3 5 . 
3 6 43J:0^>-i5' 3 8 ^fflv^^o I^Zl^Mffl-em?^ L/z^S^^^f l-^BJ^ 

#-^^8 3 9 :M ct t;'^;^/ y-t 5. 3 6^J:0^>-^ 3 8 ^fflv^ 

-2) o 

[0 0 4 8] 

mmxi>^fz7bK mmmmmxu. ovpN^mmm^mi<-r^^t-^j:<. ovp 
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^z^nommv^^m'pm^mmi o o. i o i ^^m-r^o 

[0 0 4 9] 

^^iJtP^tt 3 1 . y-^S 2. ti-f-tV y^'U3 5. 3 6 > ^ 3 8 

x./c^'t'^i^^g 1 0 0 ^nm-t^o m l l 3lc:.i^n;?.rr;t.^ h^M5 0<D 

mzm^(7)yt^ o ^ 3 h ^S^^^^t:^ y ^ 3 2 iz^m^ti. it:^ ^ -7 ^*IJ^ 
mm. 3 K -r -7 3 2 . y-t V > i^'gl^ 35. 36. 3 % LT 

Tv>fc7l&^-r •;^^$IJ^^S3 K -7^3 2. T'-t W i^fiS 3 5 . 3 6. 
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